Background and Purpose-To investigate the relationship between severe bleeding complications and outcome after mechanical thrombectomy with or without glycoprotein-IIb/IIIa inhibitor tirofiban treatment. Methods-The study included prospectively collected data of consecutive patients with acute ischemic stroke in whom mechanical thrombectomy was perfomed in the years 2006 to 2011. Results-Of 162 patients, 128 patients had anterior circulation stroke, and 34 patients had posterior circulation stroke.
A lthough intravenous thrombolysis is still first-line treatment in acute ischemic stroke up to a 4.5 hour time window, endovascular treatment might be superior to intravenous thrombolysis alone to achieve large-vessel revascularization. [1] [2] [3] Endovascular recanalization approaches are heterogeneous in nature, including mechanical extraction of the thrombus, angioplasty, and stenting, which all can cause endothelial damage. The glycoprotein-IIb/IIIa inhibitor tirofiban is often used in endovascular treatment to prevent thromboembolic complications and early reocclusion because of endothelial damage. Here, we aimed to identify a possible role of tirofiban in bleeding complications and outcome in those patients.
Methods
From our local prospective stroke database, we analyzed clinical and imaging data for all consecutive patients (n=191) who received endovascular therapy from 2006 to 2011. We excluded 8 patients in whom recombinant tissue plasminogen activator was administered intraarterially without additional mechanical intervention, 20 patients because of missing outcome or imaging data, and 1 patient who died before follow-up imaging. None of the excluded patients had a fatal intracerebral hemorrhage (ICH). Time to treatment was defined as the time from onset of stroke symptoms to start of either intravenous thrombolysis or angiography. Time to recanalization was defined as time to Thrombolysis In Cerebral Infarction score ≥2a. 4 Thrombolysis In Cerebral Infarction scores 0 and 1 were presumed as unsuccessful recanalization. Early infarct signs were calculated using the Alberta Stroke Program Early CT score. 5 The number of thrombectomy attempts by the recanalization device was counted as possible surrogate marker correlating to endothelial damage. Three-month outcome was assessed by the modified Rankin scale. Good outcome was defined as modified Rankin scale 0 to 2 and excellent outcome as modified Rankin scale 0 to 1. Symptomatic ICH was defined according to European Cooperative Acute Stroke Study II (ECASS 2) definition. 6 Local standard operating procedures recommend delivering tirofiban, if stenting is performed or relevant endothelial damage is feared, for example, because of multiple thrombectomy passages during the recanalization procedure (additional information regarding methods are available in the Appendix in the online-only Data Supplement).
Groups were compared with the Mann-Whitney U test, the Student t test, or the Fisher exact test, where appropriate. Multivariate logistic regression model was performed to test the influence of tirofiban on fatal ICH and outcome. A P value of 0.05 was considered significant.
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For all statistical testing, we used the Statistical Package for Social Science (SPSS Inc, 16.0 for Windows).
Results
Of 162 patients who received mechanical thrombectomy, 128 patients suffered from anterior circulation stroke and 34 from posterior circulation stroke. Additional treatment with tirofiban was given to 50 patients. Mean age of our patients was 66. (Table 1) . With regard to other baseline characteristics and risk factors, there were no differences between patients with anterior circulation stroke or posterior circulation stroke, and between patients treated with or without tirofiban (data available in the online-only Data Supplement Appendix).
Fatal ICH was seen more often in tirofiban-treated patients in the entire cohort (12.0% vs 2.7%; P=0.03) and in tirofibantreated patients with anterior circulation stroke (13.3% vs 3.1%; P=0.05). Median modified Rankin scale after 3 months was 5 (3, 6) in patients treated with tirofiban and 4 (2, 6; P=0.04) in patients treated without tirofiban (Table 2) .
Final stepwise logistic regression model found age (odds ratio, 1.17; 95% confidence interval, 1.00-1.37; P=0.05) and tirofiban treatment (odds ratio, 3.03; 95% confidence interval, 1.50-4.05; P=0.04) as independent predictors for fatal ICH. Poor outcome was independently predicted by tirofiban treatment (odds ratio, 6.60; 95% confidence interval, 1.06-41.52; P<0.04) and National Institute of Health Stroke Scale (odds ratio, 1.08; 95% confidence interval, 1.00-1.17; P<0.05; Table 3 ).
Discussion
The glycoprotein-IIb/IIIa inhibitor tirofiban is administered in acute stroke patients undergoing mechanical thrombectomy and stenting to avert the risks of thromboembolic complications caused by endothelial damage. Here, we demonstrate for the first time a significant increase of fatal ICH in stroke patients who received mechanical thrombectomy under the administration of tirofiban. Although the absolute number of patients who suffered fatal ICH is small (9 of 162) and statistical power thus limited, tirofiban treatment persists in multivariable analysis to predict fatal ICH. In addition, tirofiban treatment was independently associated with poor outcome. These observations are even more notable when considering that patients with anterior circulation stroke who received tirofiban had a lower National Institute of Health Stroke Scale and a shorter time window-both factors should favor a good outcome and lower rates of ICH. The higher rate of stenting in tirofiban-treated patients might be a confounder regarding bleeding complications, but did not reach significant prediction in our study population. Future studies may evaluate oral antiplatelet agents or lower doses of tirofiban for reduction of bleeding complications. Given that a randomised controlled trial is unlikely to be performed on this topic, single centers should publish their data so that a meta-analysis can be conducted in the future to clarify the role of glycoprotein-IIb/IIIa inhibitors in stroke patients undergoing endovascular treatment.
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